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Objectives. We used nationally representative data to examine whether indi-
viduals’ sexual and drug behavior patterns account for racial disparities in sex-
ually transmitted disease (STD) and HIV prevalence.
Methods. Data were derived from wave III of the National Longitudinal Study
of Adolescent Health. Participants were aged 18 to 26 years old; analyses were
limited to non-Hispanic Blacks and Whites. Theory and cluster analyses yielded
16 unique behavior patterns. Bivariate analyses compared STD and HIV preva-
lences for each behavior pattern, by race. Logistic regression analyses examined
within-pattern race effects before and after control for covariates.
Results. Unadjusted odds of STD and HIV infection were significantly higher
among Blacks than among Whites for 11 of the risk behavior patterns assessed.
Across behavior patterns, covariates had little effect on reducing race odds ratios.
Conclusions. White young adults in the United States are at elevated STD and
HIV risk when they engage in high-risk behaviors. Black young adults, however,
are at high risk even when their behaviors are normative. Factors other than in-
dividual risk behaviors and covariates appear to account for racial disparities, in-
dicating the need for population-level interventions. (Am J Public Health. 2007;
97:125–132. doi:10.2105/AJPH.2005.075747)
sexual partners to obtain drugs.15 Substance
use proximal to a sexual encounter has been
found as well to be associated with increased
sexual risk taking.16 Sexual and substance
use risk behaviors are known to co-occur,17,18
yet relatively little research has examined
patterns of these risk behaviors among
young people. The few studies that have
been conducted have been helpful in under-
standing patterns,19–23 but only 1 study ex-
amined behavior patterns in relation to
STDs.19 That study showed that Black girls
were less likely than Black boys or White
boys and girls to engage in high-risk behav-
ior patterns but more likely to report a previ-
ously diagnosed STD.
Previous research involving the use of na-
tionally representative data from the National
Health and Nutrition Examination Survey re-
vealed that disparities between Blacks and
Whites in 3 viral blood-borne or sexually
transmissible diseases (hepatitis B, hepatitis C,
and herpes simplex type 2) were greater
among individuals in low-risk groups than
among those in high-risk groups, suggesting
that public health attention should be directed
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toward individuals typically considered to be
at low risk.24 This study, however, did not in-
clude data on other important STDs.
Other studies involving nationally represen-
tative survey data have had to rely on self-
reported STD information.11–13,19,25 A handful
of important surveys have incorporated bio-
logical STD testing, but each has had notable
limitations. The National Survey of Adoles-
cent Males showed associations between chla-
mydial infection and unprotected sexual inter-
course, but these associations were not
examined by race and were limited to adoles-
cent boys.10 The multisite Young Men’s Sur-
vey conducted HIV testing of participants but
was limited to a venue-based sample of young
men having sex with men.14
Wave III of the National Longitudinal Study
of Adolescent Health (Add Health) provides
nationally representative data on biological
measures of STD and HIV infection as well as
interview measures of risk behaviors collected
from male and female respondents who were
young adults in 2002.3,4,26 Using this repre-
sentative sample of young adults in the United
States, we examined whether race associations
Marked racial disparities in the prevalence of
sexually transmitted diseases (STDs) and
HIV/AIDS in the United States have been
well documented.1,2 Findings from a national
probability study conducted in 2001–2002
indicate that the prevalences of chlamydial in-
fection and trichomoniasis were each about 6
times greater among Black than White young
adults, and the prevalence of gonorrhea was
22 times greater.3,4 Centers for Disease Con-
trol and Prevention surveillance reports indi-
cate that Blacks accounted for 50% of HIV/
AIDS cases diagnosed in 2004 and had the
poorest survival rate after being diagnosed
with AIDS of all US racial and ethnic groups.2
Although there are probably many reasons
for these racial disparities,5 a major question
is whether individual behaviors account for
most of the differences in infection rates. Re-
search indicates that Blacks initiate sexual in-
tercourse at younger ages than do Whites.6–8
Early age at first sexual intercourse is associ-
ated with both a history of STD infection8
and current STD infection, although the asso-
ciation diminishes with age among young
adults.9 Black adolescents are also more likely
than are White adolescents to report multiple
sexual partners.6,10 Studies have shown no
race-specific differences in condom use
among young men10 and higher rates of use
among Black adolescents than among White
adolescents.6 When included as covariates,
sexual risk behaviors have not fully ac-
counted for race differences in STD preva-
lence in nationally representative sur-
veys.8,11–13 Likewise, it has been shown that
odds ratios for HIV infection among Black
compared with White young men who have
sex with men are not reduced in models ad-
justing for covariates such as number of part-
ners and condom use.14
Drug use behaviors also have been impli-
cated in STD and HIV infections as a result
of individuals sharing needles and engaging
in sexual behaviors with multiple or risky
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persist in STD and HIV infection after stratifi-
cation according to substance use and sexual
behavior patterns and control for other impor-
tant covariates such as gender, socioeconomic
status (SES), marital status, and age at first in-
tercourse. Given that racial disparities in STDs
and HIV are a critical and growing public
health problem, we sought to use the best
data set available to examine whether behav-
iors or other underlying differences might ac-
count for such unequal disease burdens.
METHODS
Add Health Data
We used data from wave III of Add Health,
which was conducted in 2001–2002 when
respondents were aged 18 to 26 years old.
Add Health was a prospective cohort study
that followed a nationally representative sam-
ple of US adolescents into young adulthood.
Add Health’s original sample was drawn from
7th- to 12th-grade students who appeared on
school enrollment rosters in 1994–1995. A
sample of 80 high schools and 52 feeder mid-
dle schools from the United States was se-
lected with probability proportional to size.
Systematic sampling methods and implicit
stratification were incorporated into the Add
Health study design, thus ensuring that the se-
lected schools were representative of US
schools with respect to region of the country,
urbanicity, school size, school type, and ethnic-
ity. Additional information about Add Health’s
research design is available elsewhere.26
At wave III, Add Health researchers sought
to interview all of the original participants
who were living in the United States. The
(weighted) response rate for the wave III
probability sample was 75.6% (n=14322);
analyses of nonresponse bias showed that the
wave III sample adequately represented the
wave I sample.27 As a means of maintaining
confidentiality, questionnaires were adminis-
tered via laptop computers. Computer-assisted
self-interviewing technology was used to
gather data on sensitive topics such as sexual
and substance use histories. After completion
of the interview, consent for STD and HIV
testing was obtained, and urine and oral mu-
cosal transudate (OMT) specimens were col-
lected. Participants were provided with infor-
mation about HIV and other STDs, and a
toll-free telephone number was provided for
participants to call for their test results (i.e.,
for chlamydia, gonorrhea, and HIV results).
Measures
STD and HIV infection. Urine specimens
were tested for chlamydial, gonococcal, and tri-
chomonal infections. Ligase chain reaction
assays (Abbott Laboratories, Abbott Park, Ill)
were used in identifying Chlamydia trachomatis
and Neisseria gonorrhoeae in urine specimens.
Trichomonas vaginalis was detected using a
polymerase chain reaction enzyme-linked im-
munosorbent assay developed at the Microbiol-
ogy Core Laboratory of the University of North
Carolina Sexually Transmitted Diseases Coop-
erative Research Center.28–30 About 8% of the
wave III study participants refused to provide a
urine specimen for testing. An additional 6% of
N gonorrhoeae results were excluded as a result
of product recall by the test manufacturer.
Other reasons test results were not available
were inability of participants to provide a speci-
men at the time of the interview (2%) and ship-
ping or laboratory problems (3%).
The OraSure HIV-1 oral specimen collec-
tion device (Epitope, Beaverton, Ore) was
used in collecting OMT specimens for HIV
testing. Presence of antibodies to HIV-1 was
assessed with the Oral Fluid Vironostika
HIV-1 Microelisa System (Organon Teknika
Corp, Durham, NC). The OraSure HIV-1
Western Blot Kit (Organon Teknika Corp,
Durham, NC) was used to confirm repeatedly
reactive results. About 5% of the wave III
participants chose not to provide an OMT
sample for HIV testing. Other participants
provided a sample that could not be tested
owing to specimen collection, shipping, or
other problems (about 3%), and still others
provided a sample that resulted in an indeter-
minate test outcome (less than 1%). Detailed
information about Add Health’s procedures
for collecting, transporting, and testing urine
and OMT samples is available elsewhere.3,4,28
A composite STD and HIV measure was
created to identify participants who had
tested positive for at least 1 of the 4 STD and
HIV infections considered (coded 1) or had
tested negative for all 4 infections (coded 0).
Participants who had missing data for any of
the 4 infections were coded as “missing” on
the composite variable.
Race. Identification of race and Hispanic
ethnicity was based on respondents’ self-
reports. Participants were asked to indicate
their race from among the options White,
Black or African American, American Indian
or Native American, and Asian or Pacific Is-
lander. They were told that they could select
more than 1 option. Respondents who self-
identified more than 1 racial group were
asked “Which 1 category best describes your
racial background?” Our analyses included
only participants who identified themselves as
either non-Hispanic Black or non-Hispanic
White.
Risk behavior patterns. A key goal of the in-
vestigation was to determine whether racial
disparities in STD and HIV prevalence persist
after stratification of the sample on the basis
of sexual and substance use risk behaviors.
We used a stratification strategy for both
methodological and theoretical reasons.
Methodologically, treating each risk behavior
as a covariate is not optimal given the poten-
tially nonlinear effects of sexual and substance
use behaviors on STD and HIV risk. Theoreti-
cally, subgroups of individuals may engage in
qualitatively distinct patterns of substance use
and sexual risk behaviors. Aggregating over
these subgroups could produce misleading re-
sults (i.e., “Simpson’s paradox”31).
Given their known relation to STD and
HIV risk, 4 risk strata were predefined as fol-
lows: abstaining, injection drug use (since
June 1995), male–male sexual activity (since
June 1995), and engaging in sex for money
(since the previous interview in 1996). All in-
dividuals reporting injection drug use were
assigned first, followed by those reporting
male–male sexual relations and those engag-
ing in sex for money.
Individuals not meeting criteria for these
initial strata were then cluster analyzed (using
the K-means method, which minimizes the
sum of within-cluster variances and thus,
maximizes differences between clusters, with
wave III sampling weights) to identify other
distinctive risk patterns. Variables entered
into the cluster analysis included number of
cigarettes smoked in the past month, number
of days on which alcohol was consumed in
the past 12 months (7 categories), number of
days on which 5 or more drinks were con-
sumed consecutively in the past 12 months
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TABLE 1—Prevalences of STD and HIV
Infections, by Race: National
Longitudinal Study of Adolescent
Health, Wave III, 2001–2002
Whites Blacks 
(95% CI) (95% CI)
Chlamydial infection 1.9 (1.5, 2.5) 12.5 (10.2, 15.3)
Trichomoniasis 1.2 (0.9, 1.5) 6.9 (5.4, 8.8)
Gonorrhea 0.1 (0.0, 0.3) 2.1 (1.5, 3.1)
HIV . . .a 0.5 (0.2, 1.0)
STD and HIV 3.1 (2.6, 3.8) 18.8 (16.1, 21.8)
combined
Note. STD = sexually transmitted disease; CI =
confidence interval. Prevalences are reported as
weighted percentages.
a Too few cases were available to provide a reliable
estimate.
(7 categories), number of times marijuana
was used in the past month, average number
of days cocaine or other illegal drugs were
used in the past month, condom use at most
recent vaginal intercourse (4 categories: never
had sexual intercourse, no sexual intercourse
in past year, used condom at most recent sex-
ual intercourse, did not use condom at most
recent sexual intercourse), sexual situation in
past 12 months that respondent later regret-
ted because she or he had been drinking or
using drugs (2 categories: yes or no), and
number of sexual partners since June 1995.
This analysis resulted in the identification of
12 additional risk patterns. In total, the 16 risk
patterns assessed explained 73% of individual
differences in sexual and substance use risk be-
haviors, indicating a high level of within-pattern
homogeneity. Thus, within each risk pattern,
Black and White adolescents were highly simi-
lar (i.e., matched) in their sexual and substance
use risk behavior levels. Blacks and Whites
were initially cluster analyzed separately; then,
because identical patterns emerged for the 2
groups, they were analyzed in combination.19
We used SAS version 8.2 (SAS Institute Inc,
Cary, NC) to conduct the cluster analysis.
Control variables. Covariates included gen-
der, marital status (married or not married),
high-school dropout (yes or no), functional
poverty (whether or not respondents or their
households did not pay the full amount of
either the rent or mortgage or utility [gas,
electricity, or oil] bill because they did not
have enough money), and early initiation of
sexual intercourse (first sexual intercourse at
age 14 years or younger vs first sexual inter-
course at an older age). Given the ages of
participants, school dropout and functional
poverty were selected as the optimal avail-
able indicators of SES.
Statistical Analyses
First, we analyzed prevalences by race
(Black or White) for each of the 4 infections
individually. We conducted bivariate analyses
to examine STD and HIV infection by each
of the control variables, using an F test that
accounted for survey design effects to assess
significance. Next, we examined individual
race-specific infection prevalences stratified
according to risk behavior pattern. Because
race-specific patterns were similar for HIV
and all of the STDs, we collapsed them into a
single composite variable to avoid any chance
of discerning an individual respondent’s
identity and responses through the known
characteristics of that person. We used sepa-
rate logistic regression models to determine
prevalence odds ratios and 95% confidence
intervals (CIs) for each of 15 risk behavior
patterns (abstaining was not included) and as-
sess the effects of race both before and after
control for covariates.
We used poststratification sampling weights
developed by the Add Health research team
to calculate estimates representative of the na-
tional population. Procedures for survey data
in Stata SE 8.0 (Stata Corp, College Station,
Tex) were used to account for the complex
sampling design of the Add Health study. SAS
was used for analyses (e.g., frequency analy-
ses) not requiring adjustment of standard er-
rors. All percentages reported here are




A total of 8706 participants had complete
STD and HIV data (White: n=6257; Black:
n=2449). The mean age of the sample was
21.7 years (SD=1.8). Approximately 17%
of the participants were married (18% of
Whites, 11% of Blacks), 15% had dropped
out of high school (13% of Whites, 19% of
Blacks), and 15% met the criteria for func-
tional poverty (13% of Whites, 21% of
Blacks). Among respondents reporting ever
having engaged in vaginal intercourse, 19%
reported their age at first sexual intercourse
as 14 years or younger (17% of Whites, 27%
of Blacks). Among the 81% who reported
having engaged in sexual intercourse in the
past year, 60% reported not having used a
condom during their most recent sexual inter-
course (63% of Whites, 47% of Blacks).
STD and HIV Prevalence
The prevalence of combined STD and HIV
infection within the analysis sample was 6%.
Most of those with an infection had a chla-
mydial infection (65%). Approximately 10%
of the participants tested positive for 2 or
more infections. Chlamydia and gonorrhea
were the most common co-occurring positive
infections (0.35% prevalence), followed by
chlamydia and trichomoniasis (0.30%).
Among those with a chlamydial infection, 9%
also had gonorrhea, and 8% had trichomoni-
asis. Among all participants with gonorrhea,
72% also had a chlamydial infection.
The prevalence of each type of infection
was higher among Blacks than among Whites
(Table 1). The prevalence of an STD includ-
ing HIV was highest among Black women
(22.8%; 95% CI=19.3%, 26.8%), followed
by Black men (14.6%; 95% CI=11.6, 18.2),
White women (3.7%; 95% CI=2.9, 4.6), and
White men (2.6%; 95% CI=2.0, 3.4). Un-
married participants (F=10.5, P<.01), high
school dropouts (F=24.2, P<.001), partici-
pants meeting the criteria for functional pov-
erty (F=11.5, P<.001), and those who had
first engaged in sexual intercourse at age 14
years or younger (F=19.4, P<.001) were
more likely to have an STD. Condom use at
most recent sexual intercourse was not associ-
ated with current infection (F=3.2, P=.08).
Risk Behavior Patterns
In Table 2, risk behavior patterns are or-
dered from most to least normative. Charac-
teristics of the members within each group
are presented. In the sample overall, the most
normative behavior pattern was the “few
partners, low alcohol, tobacco, and other drug
use” pattern, and more than a third of Blacks
(37.6%) were in this group. By contrast,
Whites were more broadly distributed among
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TABLE 2—Sexual Behavior and Substance Use Patterns, Pattern Descriptions, and Racial Distribution Across Patterns: 
National Longitudinal Study of Adolescent Health, Wave III, 2001–2002
White, Black,
Risk Behavior Pattern Definition and Specific Characteristics %a (No.) %a (No.)
Few partners, low ATOD use Sexually active (almost all had had sexual intercourse in past year) but few partners and low ATOD use 12.7 (806) 37.6 (867)
• Median no. of sexual partners: 1b
• 57% did not use condom during most recent vaginal intercoursec
• Very low ATOD use; none regretted AOD use in a sexual situation in the past year
Light alcohol consumption and sexual Occasional alcohol consumption but low binge drinking; all have had sexual intercourse 14.4 (975) 14.7 (407)
activity • Median no. of sexual partners: 2
• 59% did not use condom during most recent vaginal intercourse
• Very low tobacco and illegal drug use
Low risk behavior Very low or no current ATOD use; 67% had never had sexual intercourse; remainder had not had sexual intercourse in past year 11.4 (708) 12.0 (318)
• Median number sexual partners: 0
Tobacco use and sexual activity Daily cigarette smokers 12.3 (748) 7.0 (144)
• Median no. of sexual partners: 2
• 60% did not use condom during most recent vaginal intercourse
• Infrequent AOD use
Binge drinking Almost all reported binge drinking once a month or more (43% binged weekly or more often) 9.8 (600) 4.0 (89)
• Median no. of sexual partners: 2
• 56% did not use condom during most recent vaginal intercourse
• One quarter used marijuana; almost all used no other drugs
Substance use and sexual activity Moderate levels of smoking and drinking; one third used marijuana; most (89%) had had sexual intercourse in past year 9.0 (538) 1.9 (45)
• Median no. of sexual partners: 2
• 62% did not use condom during most recent vaginal intercourse
• All had smoked in past month; few used other illegal drugs
Regret related to AOD use with sexual All regretted AOD use in sexual situation in past year; almost all engaged in binge drinking monthly or more often 8.0 (474) 1.9 (47)
activity, high AOD use • Median no. of sexual partners: 4
• 59% did not use condom during most recent vaginal intercourse
• 39% had used marijuana in past month
Regret related to AOD use with sexual All regretted AOD use in sexual situation in past year; occasional drinkers with little binge drinking 5.9 (389) 4.0 (115)
activity, moderate AOD use • Median no. of sexual partners: 3
• 55% did not use condom during most recent vaginal intercourse
• 25% had used marijuana in past month
Marijuana use Frequent marijuana use; 27% had used other illegal drug in past month 5.3 (316) 3.3 (90)
• Median no. of sexual partners: 3
• 60% did not use condom during most recent vaginal intercourse
• Most smoked cigarettes; almost all drank alcohol; most were occasional drinkers
Multiple partners All had had 8 or more sexual partners in past 6 years 2.9 (195) 3.0 (92)
• Median no. of sexual partners: 11
• 60% did not use condom during most recent vaginal intercourse
• Moderate ATOD use
High rate of marijuana use and sexual All used marijuana frequently and almost all had had sexual intercourse in past year 2.9 (179) 1.7 (33)
activity • Median no. of sexual partners: 4
• 56% did not use condom during most recent vaginal intercourse
• Almost all regretted AOD use in sexual situation; 43% reported other illegal drug use
Continued
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TABLE 2—Continued
Sex for money All reported having engaged in sex for money in past 5 years 1.1 (64) 6.8 (140)
• Median no. of sexual partners: 4
• 54% did not use condom during most recent vaginal intercourse
• Variations in ATOD use; overall moderate use
Abstaining Never engaged in any ATOD use and never had sexual intercourse 1.2 (84) 0.6 (22)
Injection drug use All had injected drugs in past 6 years 1.3 (73) 0.4 (10)
• Median no. of sexual partners: 3
• 68% not use condom during most recent vaginal intercourse
• More than half used marijuana; half had used other illegal drug in past month
Male–male sexual activity All had had male–male sexual activity in past 6 years 1.1 (61) 0.7 (21)
• Median no. of sexual partners: 3
• 45% did not use condom during most recent vaginal intercourse
• 36% used marijuana; 15% had used other drug in past month; most were occasional drinkers
Marijuana and other drug use Most reported heavy marijuana use; all reported other illegal drug use 0.9 (47) 0.3 (9)
• Median no. of sexual partners: 4
• 64% did not use condom during most recent vaginal intercourse
• One third regretted AOD use in a sexual situation in the past year
Total 100 (6257) 100 (2449)
Note. ATOD = alcohol, tobacco, and other drug use; AOD = alcohol and other drug use. Risk behavior patterns are ordered from most to least normative for the entire wave III sample (including
respondents of all races). Pattern descriptions also were based on the entire wave III sample. Percentages may not sum to total because of rounding.
a Weighted percentage yielding national probability estimate.
bNumber of partners with whom respondent had had sexual relations, derived from respondent’s report of romantic and sexual relationships in past 6 years.
cAsked only of those who reported having engaged in vaginal intercourse in the past 12 months.
TABLE 3—Sexually Transmitted Disease and HIV Infection Prevalences (95% CI), by Race
and Risk Behavior Pattern: National Longitudinal Study of Adolescent Health Wave III,
2001–2002
Risk Behavior Pattern White Blacka
Few partners, low ATOD use 3.2 (1.9, 5.1) 20.3 (17.2, 23.7)
Light alcohol consumption and sexual activity 3.1 (2.0, 4.9) 17.4 (12.4, 24.0)
Low risk behavior 0.5 (0.2, 1.5) 12.4 (7.3, 20.1)
Tobacco use and sexual activity 3.3 (2.1, 5.3) 25.2 (14.3, 40.6)
Binge drinking 2.3 (1.1, 4.6) 15.6 (9.3, 25.2)
Substance use and sexual activity 3.4 (1.6, 7.0) 22.0 (9.7, 42.6)
Regret related to AOD use and sexual activity, high AOD use 3.5 (2.0, 6.3) 19.2 (7.9, 39.8)
Regret related to AOD use and sexual activity, moderate AOD use 3.5 (1.8, 6.4) 19.9 (12.3, 30.6)
Marijuana use 4.8 (2.6, 8.6) 14.2 (6.8, 27.3)
Multiple sexual partners 3.4 (1.4, 7.8) 9.7 (4.7, 18.9)
High rate of marijuana use and sexual activiy 4.5 (2.0, 10.0) 22.5 (7.3, 51.8)
Sex for money 9.3b (3.4, 23.1) 23.2 (17.2, 30.5)
Injection drug use 7.8b (3.1, 18.4) 23.4 (4.8, 65.1)
Male–male sexual activity 6.7b (2.3, 18.1) 33.8 (14.3, 60.9)
Marijuana and other drug use 7.5b (1.9, 25.8) 28.8 (11.2, 56.5)
Note. CI = confidence interval; ATOD = alcohol, tobacco, and other drug use; AOD = alcohol and other drug use. Risk behavior
patterns are ordered from largest (most normative) to smallest.
aAll prevalence estimates were greater than the sample’s overall prevalence (6%).
bGreater than the sample’s overall prevalence (6%).
the behavior groups, with “light alcohol con-
sumption and sexual activity” being the
modal pattern.
Infection Prevalence by Race
Risk behavior patterns are again ordered
from most to least normative in Table 3, with
prevalence of infection presented according
to race and behavior pattern. Among White
young adults, the STD and HIV infection
prevalence was lower than the overall preva-
lence of 6% for all of the risk behavior pat-
terns with the exception of the 4 least norma-
tive and most risky patterns (engaging in sex
for money, injection drug use, male–male
sexual activity, and marijuana or other drug
use). By contrast, prevalences for Black young
adults were above 6% for all 15 risk behavior
patterns.
Unadjusted odds of STD/HIV infection
were significantly higher among Black than
among White young adults for 11 of the 15
risk behavior patterns (Table 4). For exam-
ple, in the few partners and low alcohol, to-
bacco, and other drug use group, odds of
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TABLE 4—Prevalence Odds Ratios for Blacks Relative to Whites From Logistic Regression
Models of STD and HIV Infection: National Longitudinal Study of Adolescent Health Wave III,
2001–2002
Unadjusted OR Adjusted OR 
(95% CI) (95% CI)
Few partners, low ATOD usea (n = 1613) 7.8 (4.5, 13.4) 7.1 (4.1, 12.3)
Light alcohol consumption and sexual activitya (n = 1368) 6.3 (3.5, 11.4) 5.8 (3.2, 10.6)
Low risk behaviorb (n = 1016) 28.9 (7.8, 107.0) 24.9 (7.1, 87.2)
Tobacco use and sexual activitya (n = 864) 9.1 (3.7, 22.7) 9.1 (3.8, 21.6)
Binge drinkinga (n = 648) 8.0 (3.0, 21.0) 6.4 (2.0, 20.6)
Substance use and sexual activitya (n = 556) 9.7 (2.6, 36.0) 8.7 (2.1, 35.2)
Regret related to AOD with sexual activity, high AOD usea (n = 487) 7.8 (2.3, 25.7) 7.2 (1.7, 30.2)
Regret related to AOD with sexual activity, moderate AOD usea (n = 458) 3.9 (1.5, 10.1) 4.0 (1.6, 9.9)
Marijuana usea (n = 387) 3.3 (1.1, 10.0) 3.4 (1.2, 9.6)
Multiple partnersa (n = 285) 3.0 (0.9, 9.9) 2.7 (0.8, 9.3)
High rate of marijuana use and sexual activitya (n = 208) 6.2 (1.3, 29.7) 6.8 (1.9, 24.7)
Sex for moneya (n = 196) 2.8 (0.9, 9.2) 2.7 (0.8, 9.4)
Injection drug usec (n = 72) 7.0 (0.8, 64.3) 18.7 (0.1, 5647.3)
Male–male sexual activityd (n = 82) 7.1 (1.5, 33.5) 9.8 (1.8, 52.8)
Marijuana and other drug usee (n = 54) 4.8 (0.7, 31.2) 7.4 (1.4, 38.5)
Note. STD = sexually transmitted disease; OR = odds ratio; CI = confidence interval; ATOD = alcohol, tobacco, and other drug
use; AOD = alcohol and other drug use. Respondents reporting that they had never had vaginal intercourse were coded as
having missing data for age at first intercourse; therefore, only those reporting having ever engaged in vaginal intercourse
were included in the analyses (except in the case of the low risk behavior and male–male sexual activity patterns, in which
there was little theoretical rationale for control for first vaginal intercourse).
aAdjusted for gender, marital status, school dropout, functional poverty, and age at first intercourse.
bAdjusted for gender, marital status, school dropout, and functional poverty.
cAdjusted for gender, school dropout, functional poverty, and age at first intercourse. Marital status was dropped from the
model owing to a lack of within-cluster variability in the association between this covariate and STD and HIV infection.
dAdjusted for marital status, school dropout, and functional poverty.
eAdjusted for gender, functional poverty, and age at first intercourse. Marital and school dropout were eliminated from the
model owing to a lack of within-cluster variability in the association between each of these covariates and STD and HIV
infection.
any STD or HIV infection were 7.8 (95%
CI=4.5, 13.4) times higher among Black
than among White young adults. Odds ratios
for race were not statistically significant for
the multiple partners, engaging in sex for
money, injection drug use, and marijuana or
other drug use risk behavior patterns, which
were all among the least normative patterns.
In each case, and especially for those in the
injection drug use and marijuana or other
drug use groups, odds ratios were large.
However, because of the small sample sizes,
estimates were imprecise, as evidenced by
the wide confidence intervals. As can be
seen in Table 4, adjustment for gender, mari-
tal status, school dropout status, functional
poverty, and age at first sexual intercourse
had little effect on the relation between race
and infection status.
DISCUSSION
Large HIV and STD racial disparities exist in
the United States. Public health research and
policy efforts have been guided by the premise
that the best way to prevent HIV and other
STDs is by targeting risk behaviors at the indi-
vidual level.32 However, the current findings,
derived from a large, nationally representative
sample of young adults, indicate that this strat-
egy may be appropriate for Whites (because
their STD risk increases only when their behav-
ior is very risky) but not for Blacks. Our results
suggest that Black young adults are at very
high risk for STDs, even when their behavior
is normative. The implication is that factors in
addition to personal behavior are influencing
high infection rates in this group. Our findings
also corroborate research demonstrating that
racial differences in STDs persist after control
for indicators of SES.11,33
Racial disparities probably reflect environ-
mental, institutional, and contextual differ-
ences between Blacks and Whites. For exam-
ple, sexual mating patterns are largely
segregated according to race,34,35 and Blacks
are more likely than Whites to cross high-
and low-risk behavior groupings when choos-
ing sexual partners.35 This combination of as-
sortative (like with like) mixing by race and
disassortative mixing by risk group may cre-
ate a “perfect storm” effect for Blacks that re-
sults in very high STD and HIV rates. Consid-
ering that the most important determinant of
STD and HIV acquisition is the infection sta-
tus of one’s partner, Blacks in both high- and
low-risk groups are more likely to encounter
an infected partner given this combination of
assortative and disassortative mixing.
Addressing racial disparities in STD and
HIV prevalence is extremely sensitive, and
policy makers must proceed carefully, with di-
alogue and consensus among all community
groups. Nevertheless, it is critical that the
problem be addressed with due speed and
guided by scientific findings. Given the docu-
mented higher prevalence of STDs among
Black than White young adults, a more ag-
gressive strategy to reach all Black young
adults is needed, such as offering free univer-
sal screening to this population.
We recommend a media campaign inform-
ing Blacks of the high prevalence of HIV and
other STDs across behavior groups, reducing
the stigma associated with testing and an STD
diagnosis, and encouraging young adults to
be tested on an annual basis. We also recom-
mend that information, testing, and treatment
services be offered through nontraditional
venues such as churches and beauty salons,
as well as through colleges, prison and jail fa-
cilities, and health care venues. In addition,
we recommend that surveillance be con-
ducted to monitor whether prevalence is re-
duced over time and whether subgroups
(such as men) are routinely being tested.
Finally, we recommend further research
into structural factors that may account for
some of the racial STD and HIV disparities
in evidence. For example, we believe that an
important area for future research is the
possible link between the disproportionate
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incarceration of Blacks (relative to Whites)
and STD and HIV disparities. The incarcera-
tion disparity is enormous: the US Bureau of
Justice Statistics estimates that, if current
trends continue, 1 in 3 Black males will spend
time in prison during their lives, compared
with 1 in 17 White males.36 Several studies
have noted a relation between STD and HIV
infections and incarceration,37–40 but a better
understanding of causal mechanisms and op-
portunities for prevention is needed.
This study involved a number of limita-
tions. Sexual and substance use risk behaviors
were measured via self-reports and could have
been underestimated. However, computer-
assisted self-interviewing technology was used
in Add Health; this methodology has been
found to increase reporting of sensitive be-
haviors, and there are indications that it is
effective across racial/ethnic groups.41 The
measure of condom use that was used to as-
sign individuals to behavior pattern groups
was limited to most recent intercourse, which
may not have been representative of partici-
pants’ overall condom use behavior. Valid
measurement of condom use has posed chal-
lenges to researchers generally, given that
study participants may not recall condom use
behavior accurately or may be influenced by
social desirability issues.42
Moreover, SES is a complex construct, and
its measurement is further complicated when,
as a result of their age group, participants’ in-
comes may be equally low whether they are
enrolled in college or have dropped out of
school. Our 2 indicators were dichotomous
and could have obscured effects of SES at
more detailed levels. Nevertheless, the vari-
ables we used did capture a pair of important
and different dimensions of SES: education
(as measured using school dropout status)
and a summary of the effects of low income
(as measured using our functional poverty
variable).
Our findings suggest that STD and HIV
prevention efforts should be focused at the in-
dividual behavior level for Whites but at the
population level for Blacks, because infection
prevalence among Blacks is elevated regard-
less of behavior patterns. Given the consistent
evidence that sexual mating patterns are seg-
regated according to race, we suggest policy
strategies that will reduce infection in the
burdened population. Most STDs can be
cured, and the health and life span of individ-
uals infected with HIV can be greatly in-
creased by current therapies. In addition, the
spread of HIV may be reduced through
prompt diagnosis and treatment, given that
antiretroviral treatment reduces viral load and
thus, risk of transmission.43 Many STDs in-
crease the likelihood of both infectivity of and
susceptibility to HIV infection, so reducing
prevalence will also help to prevent the spread
of HIV.44 The burden of HIV and STD mor-
bidity and mortality is high. We have the tools
to greatly lower disease rates, and appropriate
efforts should be directed toward reaching this
important public health goal.
About the Authors
Denise Dion Hallfors and Bonita J. Iritani are with the
Pacific Institute for Research and Evaluation, Chapel Hill,
NC. William C. Miller is with the Departments of Epidemi-
ology and Medicine, University of North Carolina, Chapel
Hill. Daniel J. Bauer is with the Department of Psychology,
University of North Carolina, Chapel Hill.
Requests for reprints should be sent to Denise Dion
Hallfors, PhD, 1516 E Franklin St, Suite 200, Chapel Hill,
NC 27514 (e-mail: hallfors@pire.org).
This article was accepted February 15, 2006.
Contributors
D.D. Hallfors originated the ideas for this article, super-
vised all aspects of its development and execution, and
wrote the discussion section. B. J. Iritani wrote the initial
draft of the other sections and conducted all data analy-
ses. W.C. Miller consulted on the framework of the ar-
ticle and critically reviewed and revised early drafts.
D. J. Bauer provided leadership on the statistical meth-
ods for the article.
Acknowledgments
This research was supported by the National Institute
on Drug Abuse (grant R01DA14496) and the Univer-
sity of North Carolina Sexually Transmitted Diseases
Cooperative Research Center (National Institute of Al-
lergy and Infectious Diseases grant UO131496).
We thank Abenah Vanderpuije for her helpful re-
view of and comments on the article. We used data
from the National Longitudinal Study of Adolescent
Health, a program project designed by J. Richard Udry,
Peter S. Bearman, and Kathleen Mullan Harris and
funded by a grant from the National Institute of Child
Health and Human Development, with cooperative
funding from 17 other agencies. We thank Ronald R.
Rindfuss and Barbara Entwisle for assistance in the
original design of the Add Health study.
Human Participant Protection
This study was approved by the institutional review
board of the Pacific Institute for Research and Evalua-
tion. Participants in the National Longitudinal Study of
Adolescent Health provided written informed consent.
References
1. Sexually Transmitted Disease Surveillance, 2004.
Atlanta, Ga: Centers for Disease Control and Preven-
tion; 2005.
2. HIV/AIDS Surveillance Report, 2004. (Vol. 16).
Atlanta, Ga: Centers for Disease Control and Preven-
tion; 2005.
3. Miller WC, Ford CA, Morris M, et al. Prevalence
of chlamydial and gonococcal infections among young
adults in the United States. JAMA. 2004;291:
2229–2236.
4. Miller WC, Swygard H, Hobbs MM, et al. The
prevalence of trichomoniasis in young adults in the
United States. Sex Transm Dis. 2005;32:593–598.
5. Adimora AA, Schoenbach VJ. Contextual factors
and the Black–White disparity in heterosexual HIV
transmission. Epidemiology. 2002;13:707–712.
6. Centers for Disease Control and Prevention. Youth
risk behavior surveillance—United States, 2003. MMWR
Morb Mortal Wkly Rep. 2004;53(SS-2):17–19.
7. Warren CW, Santelli JS, Everett SA, et al. Sexual
behavior among US high-school students, 1990–1995.
Fam Plann Perspect. 1998;30:170–172, 200.
8. Miller HG, Cain VS, Rogers SM, Gribble JN,
Turner CF. Correlates of sexually transmitted bacterial
infections among US women in 1995. Fam Plann Per-
spect. 1999;31:4–9, 23.
9. Kaestle CE, Halpern CT, Miller WC, Ford CA.
Young age at first sexual intercourse and sexually trans-
mitted infections in adolescents and young adults. Am J
Epidemiol. 2005;161:774–780.
10. Ku L, St. Louis M, Farshy C, et al. Risk behaviors,
medical care, and chlamydial infection among young
men in the United States. Am J Public Health. 2002;92:
1140–1143.
11. Ellen JM, Aral SO, Madger LS. Do differences in
sexual behaviors account for the racial/ethnic differ-
ences in adolescents’ self-reported history of a sexually
transmitted disease? Sex Transm Dis. 1998;25:
125–129.
12. Harawa NT, Greenland S, Cochran SD, 
Cunningham WE, Visscher B. Do differences in rela-
tionship and partner attributes explain disparities in
sexually transmitted disease among young White and
Black women? J Adolesc Health. 2003;32:187–191.
13. Tanfer K, Cubbins LA, Billy JO. Gender, race,
class and self-reported sexually transmitted disease inci-
dence. Fam Plann Perspect. 1995;27:196–202.
14. Harawa NT, Greenland S, Bingham TA, et al. As-
sociations of race/ethnicity with HIV prevalence and
HIV-related behaviors among young men who have
sex with men in 7 urban centers in the United States. 
J Acquir Immune Defic Syndr. 2004;35:526–536.
15. Centers for Disease Control and Prevention. Drug-
associated HIV transmission continues in the United
States. Available at: http://www.cdc.gov/hiv/pubs/facts/
idu.pdf. Accessed March 23, 2005.
16. Cooper ML, Peirce RS, Huselid RF. Substance use
and sexual risk taking among Black adolescents and
White adolescents. Health Psychol. 1994;13:251–262.
17. Duncan SC, Strycker LA, Duncan TE. Exploring
associations in developmental trends of adolescent
substance use and risky sexual behavior in a high-risk
population. J Behav Med. 1999;22:21–34.
American Journal of Public Health | January 2007, Vol 97, No. 1132 | Research and Practice | Peer Reviewed | Hallfors et al.
 RESEARCH AND PRACTICE 
18. Graves KL, Leigh BC. The relationship of sub-
stance use to sexual activity among young adults in the
United States. Fam Plann Perspect. 1995;27:18–22, 33.
19. Halpern CT, Hallfors D, Bauer DJ, Iritani B,
Waller MW, Cho H. Implications of racial and gender
differences in patterns of adolescent risk behavior for
HIV and other sexually transmitted diseases. Perspect
Sex Reprod Health. 2004;36:239–247.
20. Hallfors DD, Waller MW, Ford CA, Halpern CT,
Brodish PH, Iritani B. Adolescent depression and sui-
cide risk: association with sex and drug behavior. Am
J Prev Med. 2004;27:224–231.
21. Hallfors DD, Waller MA, Bauer D, Ford CA,
Halpern CT. Which comes first in adolescence—sex
and drugs or depression? Am J Prev Med. 2005;29:
163–170.
22. Zweig JM, Lindberg LD, McGinley KA. Adolescent
health risk profiles: the co-occurrence of health risks
among males and females. J Youth Adolesc. 2001;30:
707–728.
23. Zweig JM, Phillips SD, Lindberg LD. Predicting
adolescent profiles of risk: looking beyond demograph-
ics. J Adolesc Health. 2002;31:343–353.
24. McQuillan GM, Kruszon-Moran D, Kottiri BJ,
Curtin LR, Lucas JW, Kington RS. Racial and ethnic
differences in the seroprevalence of 6 infectious dis-
eases in the United States: data from NHANES III,
1988–1994. Am J Public Health. 2004;94:
1952–1958.
25. Newbern EC, Miller WC, Schoenbach VJ, 
Kaufman JS. Family socioeconomic status and self-
reported sexually transmitted diseases among Black
and White American adolescents. Sex Transm Dis.
2004;31:533–541.
26. Harris KM, Florey F, Tabor J, Bearman PS, Jones J,
Udry JR. The National Longitudinal Study of Adoles-
cent Health: study design. Available at: http://www.
cpc.unc.edu/projects/addhealth/design. Accessed June
20, 2005.
27. Chantala K, Kalsbeek WD, Andraca E. Nonre-
sponse in wave III of the Add Health study. Available
at: http://www.cpc.unc.edu/projects/addhealth/. Ac-
cessed January 25, 2005.
28. Add Health Biomarker Team. Biomarkers in wave
III of the Add Health study. Available at: http://www.
cpc.unc.edu/projects/addhealth/files/biomark.pdf. Ac-
cessed June 20, 2005.
29. Kaydos-Daniels SC, Miller WC, Hoffman I, et al.
Validation of a urine-based PCR-enzyme-linked im-
munosorbent assay for use in clinical research settings
to detect Trichomonas vaginalis in men. J Clin Microbiol.
2003;41:318–323.
30. Kaydos SC, Swygard H, Wise SL, et al. Develop-
ment and validation of a PCR-based enzyme-linked
immunosorbent assay with urine for use in clinical re-
search settings to detect Trichomonas vaginalis in
women. J Clin Microbiol. 2002;40:89–95.
31. Simpson EH. The interpretation of interaction in
contingency tables. J R Stat Soc. 1951;13:238–241.
32. Compendium of HIV Prevention Interventions With
Evidence of Effectiveness. Atlanta, Ga: Centers for Dis-
ease Control and Prevention; 1999.
33. Ellen JM, Kohn RP, Bolan GA, Shiboski S, Krieger N.
Socioeconomic differences in sexually transmitted disease
rates among Black and White adolescents, San Francisco,
1990 to 1992. Am J Public Health. 1995;85:1546–1548.
34. Ford K, Sohn W, Lepkowski J. American adoles-
cents: sexual mixing patterns, bridge partners, and con-
currency. Sex Transm Dis. 2002;29:13–19.
35. Laumann EO, Youm Y. Racial/ethnic group differ-
ences in the prevalence of sexually transmitted diseases
in the United States: a network explanation. Sex
Transm Dis. 1999;26:250–261.
36. Bonczar T. Prevalence of imprisonment in the US
population, 1974–2001. Available at: http://www.ojp.
usdoj.gov/bjs/pub/pdf/piusp01.pdf. Accessed June 20,
2005.
37. Maruschak LM. HIV in Prisons and Jails, 2002.
Washington, DC: Bureau of Justice Statistics; 2004.
38. Thomas JC, Sampson LA. High rates of incarcera-
tion as a social force associated with community rates
of sexually transmitted infection. J Infect Dis. 2005;
191(suppl 1):S55–S60.
39. Stephenson BL, Wohl DA, McKaig R, et al. Sexual
behaviors of HIV seropositive men and women follow-
ing release from prison. Int J STD AIDS. 2006;17:
103–108.
40. Braithwaite RL, Hammett TM, Mayberry RM Pris-
ons and AIDS: A Public Health Challenge. San Francisco,
Calif: Jossey-Bass; 1996.
41. Turner CF, Ku L, Rogers SM, Lindberg LD, Pleck JH,
Sonenstein FL. Adolescent sexual behavior, drug use,
and violence: increased reporting with computer sur-
vey technology. Science. 1998;280:867–873.
42. Zenilman JM, Weisman CS, Rompalo AM, et al.
Condom use to prevent incident STDs: the validity of
self-reported condom use. Sex Transm Dis. 1995;22:
15–21.
43. Quinn TC, Wawer MJ, Sewankambo N, et al. Viral
load and heterosexual transmission of human immuno-
deficiency virus type 1. N Engl J Med. 2000;342:
921–929.
44. Centers for Disease Control and Prevention. The
role of STD detection and treatment in HIV prevention.
Available at: http://www.cdc.gov/hiv/pubs/facts/idu.
pdf. Accessed November 2, 2005.
In this moving video, the people ofpublic health share what they doand how their work improves and
protects the lives of those in their com-
munities. Color, 8 minutes. Available
in DVD and VHS.
$13.95 APHA Members • $19.95 Nonmembers
Stock No. VHS 0-87553-033-8
Stock No. DVD 0-87553-044-3
ORDER TODAY!






American Public Health 
Association 
800 I Street, NW, 
Washington, DC 20001 
www.apha.org 
NOW Available on 
DVD and VHS!
